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Abstract
Background: Globally, around 2.6 million neonatal deaths occur world-wide every year and the numbers of stillbirths
is almost similar. Pakistan is ranked among the highest countries in the world for neonatal mortality. In 2016, for every
1000 babies born in Pakistan, 46 died before the end of the first month of life. Also, Pakistan had the highest rate of
stillbirths (43.1/1000 births) in 2015. To meet sustainable development (SDG) targets of reducing neonatal mortality
and stillbirths, it is essential to gain understanding about the causes of neonatal death and stillbirths. In Pakistan, full
autopsies are conducted only in medico-legal cases and are very rarely performed to identify a definitive cause of
death (CoD) and because of cost and insufficient staff are generally not feasible. Recently, minimally invasive tissue
sampling (MITS) has been used to determine CoD in neonates and stillbirths as it addresses some of the socio-cultural
and religious barriers to autopsy. However, it is not known how families and communities will perceive this procedure;
therefore, exploring family and healthcare professionals’ perceptions regarding MITS is essential in determining
acceptable and feasible approaches for Pakistan.
Methods: The study will employ an exploratory qualitative research design. The study will be conducted at the
National Institute of Child Health (NICH) hospital of Karachi. The data collection method will consist of key-informant
interviews (KIIs) and focus group discussions (FGDs). FGDs will be conducted with the families and relatives of newborns
who are visiting the outpatient department (OPD) and well-baby clinics of NICH hospital. KIIs will be conducted with the
NICH - medical director, healthcare providers, professionals involved in proceedings related to death and dying, religious
leaders, health sector representatives from the government, public health experts, maternal and child health (MCH)
specialists, obstetricians and neonatologists and experts from the bioethics committee. Study data will be analyzed using
NVivo 10 software.
Discussion: The research will help explore specific cultural, religious and socio-behavioral factors that may increase or
decrease the acceptability of MITS for identifying COD in neonates and stillbirths. The findings of the qualitative study
will provide a better understanding of parents’ and healthcare professionals’ attitudes towards the use of MITS on
neonatal deaths and stillborns.
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Plain English summary
Pakistan is ranked among the highest countries in the
world for neonatal mortality. In 2016, for every 1000 ba-
bies born in Pakistan, 46 died before the end of the first
month of life. Also, Pakistan had the highest rate of still-
births (43.1/1000 births) in 2015. To meet sustainable
development (SDG) targets of reducing neonatal mortality
and stillbirths, it is essential to gain understanding about
the causes of neonatal death and stillbirths. Recently,
MITS has been used to determine CoD in neonates and
stillbirths as it addresses some of the socio-cultural and
religious barriers to autopsy. However, it is not known
how families and communities will perceive this proced-
ure. Therefore, the purpose of this formative research is to
explore the facilitating and inhibitory factors perceived by
communities and healthcare professionals for the imple-
mentation of the MITS procedure.
The study will employ an exploratory qualitative re-
search design. The study will be conducted at the National
Institute of Child Health (NICH) hospital of Karachi. The
data collection method will consist of key-informant inter-
views (KIIs) and focus group discussions (FGDs). Study
data will be analyzed using NVivo 10 software.
This qualitative study will provide a thorough insight
into the views of families and healthcare professionals, to-
wards the use of MITS. The study will also highlight how
a less invasive autopsy can address some of the barriers,
such as delay in carrying out funeral practices and con-
cerns regarding organ and tissue removal, which are par-
ticularly significant for some cultural and religious groups.
Background
There are approximately 2.6 million neonatal deaths
world-wide every year and the number of stillbirths is al-
most similar. The number of neonatal deaths worldwide
has declined from 5.1 million in 1990 to 2.6 million in
2016. This decline has been slower when compared to the
under-5 mortality rates, i.e. 49% compared with 62%. In the
first month of life, nearly half of all neonatal deaths take
place in the first 24 h, and up to 75% of all neonatal deaths
occur in the first week of life [1]. As per the recent UNICEF
report, Pakistan is ranked among the highest countries in
the world with regard to neonatal mortality. In 2016, for
every 1000 babies born in Pakistan, 46 died before the end
of the first month of their life. Also, Pakistan had the high-
est rate for stillbirths (43.1/1000 births) in 2015 making it
the worst performer amongst 186 countries [2]. Therefore,
Pakistan is considered to be one of the riskiest places in the
world for childbirth. In order to reach the sustainable devel-
opment (SDG) targets for neonatal mortality and stillbirth
rates of 12 deaths per 1000 live births by 2030 [3], it is very
important to identify the causes of death.
In low-middle-income countries (LMICs), infants
often die without being cared for by a skilled healthcare
professional, without any documentation from a medical
examiner and are usually buried without conducting any
cause of death (CoD) investigation [4]. Determining the
causes of neonatal death and stillbirth in healthcare facil-
ities and in the communities is crucial for several rea-
sons. CoD determination is important to reveal the
actual cause of neonatal death and stillbirth. CoD in-
vestigations are important to resolve uncertainties in
global disease estimations. Lastly, the right information
about the cause of neonatal deaths and stillbirths will
help develop effective public health programs and will
allow public health policymakers to make informed de-
cisions for allocating health care resources [5–7].
In LMICs, full autopsies on neonates and stillbirths
are rarely conducted to identify a definitive CoD and are
unlikely to be feasible due to both resource constraints
and acceptability issues. In countries like Pakistan, full-
autopsies are not performed due to cultural, financial, reli-
gious, and physical barriers, except for medico-legal cases
[7, 8]. The minimally invasive tissue sampling (MITS) pro-
cedure is now being used to address the socio-cultural and
religious barriers [9]. The MITS procedure involves ex-
tracting tissue specimens from a predefined set of organs
and using that tissue for histopathologic examinations and
organism identification. The methodology offers the possi-
bility of gathering critical missing data to determine the
causes of death in neonates and stillbirths. MITS is poten-
tially quicker, less expensive, more acceptable and mark-
edly less invasive, and has great potential to determine the
CoD nearly as accurately as a full autopsy [10]. However, it
is not known how families, communities and healthcare
professionals will perceive this procedure or how they
will decide whether or not to consent to a post-mortem
needle biopsy as it still involves technical and cultural
challenges [5].
Implementation of MITS procedures in areas where
post-mortem procedures have been seldom utilized, such
as in a Muslim country like Pakistan, requires an under-
standing of what is culturally and religiously is accept-
able and feasible [6, 11]. Furthermore, understanding
how, when and by whom, and in which context grieving
relatives of a deceased neonate or stillbirth should be
approached to seek permission to perform such proce-
dures is critical. Very few studies have explored facilita-
tors and barriers to the MITS procedure [12]. Exploring
family and healthcare professionals’ perceptions and
views regarding the MITS procedure is essential in de-
fining best practice and determining acceptable and
feasible approaches [6].
Rationale
As the MITS procedure is performed on the body of a
recently deceased neonate or stillbirth, a number of
complex factors including religious beliefs, cultural
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norms, financial limitations and ethical constraints inev-
itably arise and may make MITS difficult to execute in
LMICs, and Pakistan is not different. Widespread uptake
and acceptability of MITS will require a thorough under-
standing of the ethical issues, cultural and religious
norms and practices to determine the feasibility of MITS
prior to implementation [4]. For example, beliefs about
death and the afterlife, opposition to and concerns about
body disfigurement, difficulties in obtaining consent from
grieving families, inadequate involvement/endorsement of
community leaders, lack of community awareness, suspi-
cion of researchers, and burial practices are some of the
factors underlying MITS refusal. Understanding these
kinds of family perceptions and healthcare professional
concerns regarding MITS will be essential to increase
community participation and acceptability.
Study purpose
The purpose of this formative research is to explore the
facilitating and inhibitory factors perceived by communi-
ties and healthcare professionals for the implementation
of the MITS procedure.
Study objectives
 To explore and understand families’ perceptions and
views regarding premature births, stillbirths and
neonatal deaths and its related causes.
 To explore cultural, social and religious norms and
conduct around deaths (neonatal deaths/stillbirths)
 To explore families’ and healthcare professionals’
willingness to know the cause of death for neonates
and stillbirths
 To examine families’ and healthcare providers’
attitudes towards the MITS procedure
 To identify perceived facilitators and barriers for the




This formative research will employ an exploratory qualita-
tive research design using semi-structured interviews and a
purposive sampling approach. The data collection methods
for this formative research will involve key-informant inter-
views (KIIs) and focus group discussions (FGDs). The aim
of the FGDs and KIIs is to explore and understand the ac-
ceptability of MITS procedure among public health experts,
healthcare providers, clinicians, parents, families, patient
advocates, and diverse social, ethnic and religious groups.
Study setting
The study will be conducted at one of the sentinel hos-
pitals of Karachi, the National Institute of Child Health
(NICH), because of their well-established pediatric care
protocols and willingness to participate in the study.
NICH is a 320-bed tertiary care public sector hospital
providing care to infants and children in Karachi. The
FGDs will be conducted at the outpatient department
(OPD) and well-baby clinics of the NICH hospital where
families and relatives are visiting.
Study participants
Key-informant interviews (KIIs)
We will invite ‘key informants’ such as the medical
director-NICH, healthcare providers (doctors, nurses/
midwives), religious leaders, health sector representatives
from the government, public health experts, obstetri-
cians, neonatologists, members of the ethics review
committee and professionals involved in proceedings re-
lated to death and dying (mortuary attendants/ body
preparers) to understand their views and acceptability of
the MITS procedure (Table 1). KIIs will be sent/emailed
a letter inviting them to participate in the qualitative
study. A few KIIs will be arranged at NICH and others
will take place at locations preferred by the interviewees.
Key informants will be requested to sign consent forms
before the interview begins, in which they will agree that
the interview can be audio-recorded and written notes
Table 1 Study participants for KIIs and FGDs
Sample range
Participants for Key-informant Interviews (KIIs)
Medical director 01 KIIs
Healthcare providers at NICH (Doctors/
nurses/ midwives)
02–03 KIIs
Professionals involved in proceedings related
to death and dying (e.g., mortuary attendants,
body preparers)
01–02 KIIs
Religious leaders 01–03 KIIs
Health sector government representatives
(Secretary Health, Sindh)
01 KIIs
Public Health Experts (representatives of
key international NGOs)
01–03 KIIs
Clinicians (MCH specialists, obstetrician
and neonatologist)
02 KIIs
Expert from Bioethics committee 01 KIIs
Participants for Focus Group Discussion (FGDs)
Mothers of newborns who are visiting OPD
and well-baby clinics of NICH hospital for
regular post-natal check-ups
03
Fathers of newborns who are visiting OPD
and well-baby clinics of NICH hospital for
regular post-natal check-ups
03
Parents of newborns who are visiting OPD
and well-baby clinics of NICH hospital for
regular post-natal check-ups
02
Relatives of deceased (Aunts/ uncles) 02
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can be taken by a note-taker to record interviewee ex-
pressions and statements. The key-informant interview
will be later transcribed into the local language. How-
ever, no identifying characteristic will be included in the
transcription. Initially, the KII will involve discussion
around health status of pregnant women and their per-
ceptions about neonatal death/stillbirths. Later, the dis-
cussion will move towards exploring views about causes
of neonatal deaths/stillbirths and acceptability of MITS
procedure among healthcare professionals. Finally, the
interview will explore perceived facilitators and barriers
for implementation of MITS procedure and health sys-
tems requirements for implementing the new method to
determine CoD. We anticipate that 13–15 participants
will be recruited for KIIs, but we will cease interviews
once data saturation has been achieved.
Focus group discussions (FGDs)
FGDs will be conducted with the families and relatives
of newborns who are visiting the OPD and well-baby
clinics of NICH hospital for regular growth monitoring,
post-natal check-ups and vaccinations. A few FGDs will
be conducted with the relatives of families who have ex-
perienced a recent neonatal death/stillbirth. Considering
the cultural and ethical sensitivity, the research will not
have focus groups with parents who have experienced a
recent neonatal death/stillbirth. Additionally, FGDs will
not be conducted with the parents of admitted newborns
who are waiting at the in-patient areas (Table 1). FGDs
will be arranged in one of the meeting rooms at NICH.
Focus groups will be facilitated by a trained moderator
who is experienced in this area. Focus group participants
will be requested to sign a consent form before the dia-
logue begins, in which case they will agree that the discus-
sion can be noted and audio-recorded for transcription
purpose. Participants will be assured that their anonymity
will be maintained and no identifying features will be
mentioned on the transcript. The major themes will in-
clude a general discussion about the health status of preg-
nant women, perceptions about neonatal death/stillbirths
and related practices, views about causes of neonatal
deaths and stillbirths, acceptability of MITS among par-
ents and families, perceived facilitators and barriers for
implementation of MITS, and exploring perceptions of
parents/families who have experienced a prior loss or rela-
tives of families who have been affected by the recent neo-
natal death/stillbirth. We anticipate that 8–10 FGDs will
be conducted, with at least 6 participants in each one.
However, FGDs will be ceased once data saturation has
been reached.
Eligibility criteria
The inclusion and exclusion criteria for study partici-
pants are provided below:
Inclusion criteria
 Parents and relatives of newborns who are visiting
the OPD and well-baby clinics of NICH hospital for
regular growth monitoring, post-natal check-ups
and vaccinations.
 Relatives of families who have experienced a recent
neonatal death/stillbirth.
 Key informants’ such as the medical director-NICH,
healthcare providers (Doctors, nurses/ midwives),
religious leaders, health sector representatives from
the Government, public health expert, obstetrician,
neonatologist, member of ethics review committee
and professionals involved in proceedings related to
death and dying (mortuary attendants’/ body
preparers) who are willing to give consent to
participate in the study.
Exclusion criteria
 We will not interview parents who have experienced
a recent neonatal death/stillbirth.
 Considering the cultural and ethical sensitivity, this
qualitative research will not interview parents of
admitted newborns who are waiting in the
in-patient areas.
 Participants (parents/families/KIIs) who are not
willing to take part in this study.
Ethical considerations
Study participants will be asked to provide informed,
written consent prior to participation in this study. Par-
ticipants who are unable to write their names will be
asked to provide a thumbprint to symbolize their con-
sent to participate. Ethical approval from NICH and Aga
Khan University Ethical Review Committee (AKU-ERC)
has been taken prior initiating this study.
Data collection
Separate semi-structured interview guides have been
developed for KIIs and FGDs. The interview guide will
help explore participants’ views towards full autopsy
and MITS, perceived benefits, potential limitations or
concerns, and implementation into clinical practice. At
the start of the interview, participants will be provided
with a standardized overview of autopsy and MITS
(Table 2).
Data analysis
The data will be transcribed into written-form from
audio-recordings and will be analyzed via qualitative
data analysis software NVivo 10. Written transcripts will
be uploaded into NVivo 10 software to offer easy and or-
ganized retrieval of data for analysis. Thematic analysis
will be carried out to analyze transcribed data collected
through KIIs and FGDs. This involves an iterative process
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where data is coded, compared, contrasted and refined to
generate emergent themes. Transcripts will be read several
times to develop an interpretation of the participants’ per-
ception regarding the acceptability of MITS. The tran-
scribed text will be divided into ‘meaning units’ which will
be later shortened and labeled with a ‘code’ without losing
the study context. Codes will be then analyzed and
grouped into categories to capture. In the final step, simi-
lar categories will be assembled under main themes. Two
independent investigators will perform the coding, cat-
egory creation, and thematic analyses, and discrepancies
will be resolved to reduce researcher’s bias. To ensure the
credibility of the research, study data will be triangulated
by the data sources (parents, mothers, fathers, relatives,
healthcare providers, clinicians, public health expert, bio-
ethics expert) and data collection methods (FGDs and
KIIs), to compare alternative perspective and reveal any
inconsistencies [13].
Discussion
This qualitative study will provide a unique opportunity,
thorough insight into the views of families and health-
care professionals, towards the use of MITS, a less inva-
sive autopsy procedure. Such in-depth insights will be
crucial to develop an understanding of the cultural, reli-
gious and socio-behavioral factors that may facilitate or
hinder the acceptability of the MITS procedure. The
study will describe how parents view the MITS proced-
ure, and how these views relate to socio-demographic
factors such as culture, religion and socio-economic sta-
tus. The study will also highlight how a less invasive aut-
opsy can address some of the barriers, such as delay in
carrying out funeral practices and concerns regarding
organ and tissue removal, which are particularly sig-
nificant for some cultural and religious groups. Finally,
the findings will have significant implications for fu-
ture practice and policy regarding the provision of
post-mortem services.
Abbreviations
CoD: Cause of death; ERC: Ethical Review Committee; FGDs: Focus group
discussions; KIIs: Key-informant interviews; LMIC: Low-and-middle-income-
countries; MCH: Maternal and child health; MITS: Minimal invasive tissue
sampling; OPD: Outpatient department; SDG: Sustainable Development Goal;




This section of the study will be a complimentary study for the main study
“Project to understand and research preterm pregnancy outcome south Asia
(PURPOSe).” The study is funded by the Bill & Melinda Gates Foundation.
Availability of data and materials
Materials described in this paper pertain to the study protocol only and there
are no raw data reported. The datasets will be collected and analyzed and can
be made available from the corresponding author on reasonable request.
Authors’ contributions
The qualitative study was conceptualized by SS & SST. AF prepared the first
draft of the manuscript. RLG and SS reviewed the manuscript several times
and provided feedback. All authors have contributed to this manuscript, and
reviewed and approved the final version of the paper.
Ethics approval and consent to participate
Ethical approval is given by the Aga Khan University Ethical Review Committee
(5358-CHS-ERC- 18). Participants are required to sign a consent form to indicate
their willingness to participate. Voluntary participation and the right to ask any





The authors declare that they have no competing interests.
Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.
Author details
1Department of Community Health Sciences, The Aga Khan University,
Stadium Road, PO Box 3500, Karachi 74800, Pakistan. 2National Institute of
Child Health, Karachi, Pakistan. 3Department of Obstetrics and Gynecology,
Jinnah Post-graduate Medical Center, Karachi, Pakistan. 4Department of
Pathology & Laboratory Medicine, The Aga Khan University, Stadium Road,
PO Box 3500, Karachi 74800, Pakistan. 5RTI International, Durham, USA.
6Department of Obstetrics and Gynecology, Columbia University, New York,
USA.
Received: 3 September 2018 Accepted: 10 October 2018
References
1. World Health Organization. Children: reducing. Mortality. 2017. Retrieved from
http://www.who.int/news-room/fact-sheets/detail/children-reducing-mortality.
2. DAWN. Worst of 186 countries, Pakistan has highest stillbirth rate. 2016.
Retrieved from https://www.dawn.com/news/1233983
3. United Nations. Sustainable Development Goal 3. Ensure healthy lives and
promote well-being for all at all ages. 2016. Retrieved from https://unstats.
un.org/sdgs/report/2017/goal-03/.
4. Ben-Sasi K, Chitty L, Franck L, Thayyil S, Judge-Kronis L, Taylor A, et al.
Acceptability of a minimally invasive perinatal/paediatric autopsy:
healthcare professionals’ views and implications for practice. Prenat Diagn.
2013;33(4):307–12.
5. CHAMPS Network. Assessment of community perceptions and the feasibility
of conducting child mortality and pregnancy surveillance. Child Health and
Mortality Prevention Surveillance (CHAMPS) Network; 2016. Retrieved from
Table 2 Overview of open autopsy and MITS
Full autopsy
- Most comprehensive and complete method to estimate CoD
- Rarely undertaken in such resource-poor environments due to
cultural, financial, religious, and physical barriers
- Very extensive examination of internal organs begins with the
creation of a Y or U- shaped incision from both shoulders joining
over the sternum and continuing down to the pubic bone
MITS
- The MITS procedure involves body inspection and recording of
basic anthropometric data; body weight, height/length, mid-upper
arm circumference, head circumference, lower leg length and
foot length
- The procedure involves body palpation by a MITS specialist.
- The procedure involves imaging/photography by a MITS technician
- The procedure uses biopsy needles to obtain samples of lung, brain,
liver and other organs for histopathologic and microbiologic
examination to help determine COD




6. Gurley ES, Parveen S, Islam MS, Hossain MJ, Nahar N, Homaira N, et al.
Family and community concerns about post-mortem needle biopsies in a
Muslim society. BMC Med Ethics. 2011;12(1):10.
7. Heazell A, McLaughlin MJ, Schmidt E, Cox P, Flenady V, Khong T, et al. A
difficult conversation? The views and experiences of parents and
professionals on the consent process for perinatal postmortem after
stillbirth. BJOG Int J Obstet Gynaecol. 2012;119(8):987–97.
8. Ugiagbe EE, Osifo OD. Postmortem examinations on deceased neonates: a
rarely utilized procedure in an African referral center. Pediatr Dev Pathol.
2012;15(1):1–4.
9. Byass P. Minimally invasive autopsy: a new paradigm for understanding
global health? PLoS Med. 2016;13(11):e1002173.
10. Weustink AC, Hunink MM, Van Dijke CF, Renken NS, Krestin GP, Oosterhuis
JW. Minimally invasive autopsy: an alternative to conventional autopsy?
Radiology. 2009;250(3):897–904.
11. Mohammed M, Kharoshah MA. Autopsy in Islam and current practice in
Arab Muslim countries. J Forensic Legal Med. 2014;23:80–3.
12. Maixenchs M, Anselmo R, Zielinski-Gutiérrez E, Odhiambo FO, Akello C,
Ondire M, et al. Willingness to know the cause of death and hypothetical
acceptability of the minimally invasive autopsy in six diverse African and
Asian settings: a mixed methods socio-behavioural study. PLoS Med. 2016;
13(11):e1002172.
13. Patton MQ. Enhancing the quality and credibility of qualitative analysis.
Health Serv Res. 1999;34(5 Pt 2):1189.
Feroz et al. Reproductive Health          (2018) 15:179 Page 6 of 6
